Synthesis of phosphatidylcholine by two distinct methyltransferases in rat colonic brush-border membranes: evidence for extrinsic and intrinsic membrane activities.
The enzymatic synthesis of phosphatidylcholine from phosphatidylethanolamine via a transmethylation pathway has not been shown to occur in the small intestine and has been assumed to be absent from the entire gut. The existence of this pathway, however, has not been investigated in the large intestine. Utilizing a recently developed method for the isolation of brush-border membranes from rat colonocytes, the present studies were designed to determine whether phospholipid methylation activity was present in the large intestine. The results demonstrate that this pathway for synthesis of phosphatidylcholine exists in rat colonic plasma membranes and involves at least two distinct methyltransferases. The predominant product of the first enzyme (methyltransferase I) is phosphatidyl-N-monomethylethanolamine; phosphatidylcholine and phosphatidyl-N-monomethylethanolamine are the principal products of the second enzyme (methyltransferase II). Methyltransferase I has an apparent Km for S-adenosyl-L-methionine of 100.0 microM and a pH optimum of 8.0, while methyltransferase II has an apparent Km of 0.3 microM and a pH optimum of 6.0. Additional evidence to support the presence of two distinct enzymes includes the differential effects of ATP, Triton X-100, trypsin treatment, and temperature on their activities.